
Lack of efficacy of direct oral anticoagulants compared to 
warfarin in antiphospholipid antibody syndrome

Direct oral anticoagulants (DOAC) have a predictable 
anticoagulant effect, a rapid onset and offset of action, 
and fewer drug-drug interactions than vitamin K antag-
onists (VKA). These compounds have demonstrated 
similar efficacy and a better safety profile compared to 
VKA for the treatment of venous thromboembolism 
(VTE)1 and for stroke prevention in patients with non-
valvular atrial fibrillation (FANV)2 in large randomized 
controlled trials and meta-analyses. 
Patients with antiphospholipid antibody syndrome (APS) 
require long-term anticoagulation for the secondary 
prevention of thrombotic events.3,4 In this setting, VKA 
were shown to be more effective than DOAC5-7 and are 
therefore recommended by international guidelines.4 
However, the risk of recurrent thrombosis remains high 
even with VKA treatment, varying from 3% to 24%,8,9 and 
even increasing the intensity of VKA therapy does not 
reduce the probability of recurrence.8,10  
It is clear that adequate anticoagulation therapy still 
represents a clinical challenge in patients with APS and 
further investigation is needed before declaring DOAC 
ineffective. It has been reported that patients with pre-
vious arterial or venous manifestation recur with the 
same type of thromboses and that the risk of recurrence 
on DOAC is higher in patients with a history of arterial 
events.11 Two randomized clinical trials (RCT) comparing 
DOAC and warfarin in APS have been prematurely inter-
rupted due to the evidence of increased incidence of 
thrombotic events in the DOAC group,6,7 especially 
strokes. However, it remains unclear whether VKA are 
more effective than DOAC also in patients with VTE his-
tory and no arterial events. The aim of our study was to 
provide the best evidence from RCT on the risk of major 
vascular events and bleeding in patients with APS 
treated with DOAC versus warfarin and to evaluate if pa-
tients with no history of arterial thrombosis may be can-
didate to treatment with DOAC.  
We performed a systematic review and meta-analysis of 
the literature including RCT that investigated the role of 
DOAC in patients with APS. For this purpose, PubMed, 
Medline, Embase and Cochrane databases were 
searched (from inception to 25/05/2022), according to 
the PRISMA guidelines. A combination of the following 
titles was used: "antiphospholipid syndrome" and "direct 
oral anticoagulants" or "apixaban", "dabigatran", "edox-
aban", "rivaroxaban". Two physicians (IG and FD) inde-
pendently reviewed titles and abstracts of manuscripts 
detected through database searches to identify poten-

tially suitable studies for further evaluation. The number 
of arterial and venous thrombotic events and of major 
bleedings, according to the International Society on 
Thrombosis and Hemostasis definition, by treatment 
group was collected. A composite outcome of arterial 
and venous events plus major hemorrhagic events was 
compared between patients in treatment with DOAC or 
warfarin. Efficacy and safety were individually calculated 
and a sub-group analysis of separate arterial and venous 
events was also performed. Finally, a comparison of ef-
ficacy was done in patients without previous history of 
arterial events. We calculated relative risk and cor-
responding 95% confidence interval (CI) for each out-
come. Outcomes across the studies were combined 
using the restricted maximum-likelihood method and 
compared with the DerSimonian and Laird random-ef-
fects model. We assessed and quantified statistical het-
erogeneity across the studies using the Cochran Q 
statistic and I2 test. All analyses were performed by 
STATA version 17.0 software for Mac (StataCorp. 2019. 
Stata Statistical Software: Release 17. StataCorp Ltd, 
College Station, TX, USA). 
Four RCT comparing DOAC and warfarin in patients with 
APS were selected, three with rivaroxaban and one with 
apixaban. A total of 468 patients were included in this 
meta-analysis, 231 randomized to DOAC and 237 to war-
farin. The weighted mean age was 48.1 years with a 
higher prevalence of women (68.8%). Treatment assign-
ment was open label in each study.  
In total, 51 major events (10.9%, 95% CI: 8.08-13.72) were 
recorded in the entire study population: 26 arterial 
thromboses (51.0%), five venous thromboses (9.8%) and 
20 major bleedings (39.2%). The number of events was 
greater in the DOAC group (15.1%) than in the warfarin 
group (6.7%) with a risk ratio (RR) of 2.61 (95% CI: 0.95-
7.19), that was close to statistical significance (P=0.06) 
(Figure 1).  
Treatment with DOAC was associated with a more than 
3-fold increased risk of thrombotic events (RR 3.50, 95% 
CI: 1.04-11.84) as compared to warfarin (Figure 2A). There 
was no difference in the number of major bleedings be-
tween patients treated with DOAC and warfarin (Figure 
2B). 
The number of arterial events was significantly higher in 
the DOAC group (9.9%) compared with the warfarin group 
(1.3%) with a RR of 4.55 (95% CI: 1.63-12.72) (Figure 2C). 
The majority of arterial events were strokes (86.3%) with 
an increased risk of cerebral ischemic events of 13.6 times 
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(95% CI: 2.63-70.68) with DOAC. There was no difference 
in the risk of VTE between the groups (Figure 2D).  
The number of patients with no prior history of arterial 
thrombotic events was 355 (75.8%) with 177 patients as-
signed to DOAC and 178 to warfarin. The number of 
events recorded was greater in DOAC-treated patients 
(5.6%) than in warfarin-treated patients (1.1%) with a RR 

of thrombosis recurrence of 3.05 (95% CI: 0.91-10.21), 
which was close to statistical significance (P=0.07) (Fig-
ure 3). All recorded events were arterial events in the 
DOAC group while events in the warfarin group were two 
deep vein thromboses. 
Heterogeneity among the studies was moderate 
(I2=40.7%), but not significant for the principal analysis 

Figure 1.  Incidence of events in patients treated with direct oral anticoagulants compared with warfarin. DOAC: direct oral anti-
coagulants; N: number; CI: confidence interval.
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(Figure 1) and low or absent for all the other analyses. 
In this meta-analysis we confirmed that DOAC are less 
effective than warfarin in preventing recurrence of 
thrombotic events in APS patients. The excess of throm-
bosis in patients treated with DOAC was due to arterial 
events, while we found no difference in the occurrence 

of VTE between the two treatment groups.  
It has been suggested that the use of DOAC may be con-
sidered in some selected cases of APS, such as individ-
uals with a history of a single venous thrombosis or with 
a low-risk APL antibody profile, but, until now, no 
studies are available to support this hypothesis.  

C

D

Figure 2.  Comparison between patients treated with direct oral anticoagulants or warfarin. (A) Incidence of thrombotic events, 
(B) major bleedings, (C) arterial events and (D) venous events. DOAC: direct oral anticoagulants; N: number; CI: confidence interval; 
VTE: venous thromboembolism.

Figure 3. Incidence of thrombotic events in patients without history of arterial events treated with direct oral anticoagulants 
compared with warfarin. DOAC: direct oral anticoagulants; N: number; CI: confidence interval.
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We found that DOAC therapy is associated with an in-
creased risk of arterial events, particularly stroke, also 
in “high-risk” APS patients treated for prior venous 
thrombotic events or miscarriages. Arterial events were 
also reported in patients with “low-risk” APL antibody 
profile, but only few patients with these characteristics 
were included in the studies selected for our meta-
analysis, and, thus, no conclusions can be drawn.  
Given the high risk of arterial events in APS patients, al-
ternative approaches may be considered in future 
studies. One of these includes the association of DOAC 
and low dose aspirin (LDA), for which there are currently 
insufficient data to provide any recommendation. LDA, 
in combination with prophylactic dose low molecular 
weight heparin (LMWH), is the standard of treatment 
during pregnancy for obstetric APS12 and the use of LDA 
has been associated with the same risk of first event 
compared with LDA plus warfarin in primary prevention 
of patients positive for antiphospholipid antibodies.13 
Few data exist on the association of LDA and warfarin 
for the secondary prevention of thrombotic events in 
APS. In a small cohort of patients, this drug combination 
was associated with increased risk of bleeding and no 
effect on thrombosis recurrence.14 Yet, this strategy is 
recommended by the European Alliance Of Association 
For Rheumatology guidelines as an option following a 
first arterial thrombosis or recurrent arterial or venous 
thrombosis in APS patients.15  
In conclusion, the use of DOAC as a single therapeutic 
approach appears to be insufficiently effective in high 
risk patients with APS, even without a history of arterial 
thrombosis. Since in patients treated with VKA the risk 
of thrombosis remains non-negligible,8-10 further studies 
are needed to assess alternative approaches in this set-
ting. 
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